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EXECUTIVE S

Support for compensatory education rests on the assumption that

-grear:er achievement_can
4

mprove the academIc future of disadvantaged

students, and that a better academic future can improve their life

chances. In order to change students' futures, an increase in hieve-

ment from compensatory education should persist in the years following

a student's participation in compensatory education programs. Therefore,

evaluations of compensatory education should include measures of long-term,

or sustained, achievement. At the very least, these measures should

re lect the extent to which increases in achievement_persist over the

summer following a school-year program.

Evaluations of compensatory education such as those of ESEA Title I

have generally been based on tests adminis ernd in the fall and spring

of a given school year, rather than on tests measuring sustained achieve-

ment. The findings of SRI's study of Title I evaluations* and research

on achievement over the summer suggest that high gains of disadvantaged

students during the school year might be followed by large losses during

the summer. Thus, evaluations reflecting the extent to which gains are

sustained over the summer could produce conclusions about the success of

program very different from those based on measures of fall-to-spring

achievement.

To test the hypothesis that the period-of-time oa which an evalua-

tion is- based-can-significantly alter-the conclusions reached, we obtained-.

-data from evaluations of several compensatory education programs._ We

analyzed these-data-by calculating estimates-of achievement- ratesover-

different time periods-and comparing- the results.

T. Thomas-and S. Pelavin,- "Patterns in ESEA Tit e I Reading Achievement,"
EPRC 4537-12, Stanford Research- InstituteMenlo Park, California.
(March 1976).



Our analyses demonstrate that estimates of achievement rates differ

dramatically when different t me periods are used. Specifically, our

results show that including the summer months in an evaluation can consider-

ably reduce estimates of achievement. Large increases in school-year

achievement are not sustained even until the next fall. The findings

are remarkably coris,istent across achievement tests grade levels, subject

areas and programs.

We conclude- that if compensatory education programs re going to-be

-evaluated on the_basis of_student achievement, it is essential to have

-measures-of'sustained-achievement. Thus, an evaluation of_. a one-year

program should at least.-take aecount of fall-to-fall achievement. . For

multi-year pro rams, we suggest that-evaluations be-based-on a time period

that includes the summer following each year_ of the program.. Including :-

the following summer in an evaluation will allow the conclusions to reflect

the extent--Xo which student achievement is-sustained-and will, therefore, .

provide- morensefful information to- those concerned with improving-programs.

School districts should administer achievement tests at least every

fall and preferably every fall and spring. These-data would show the

extent to -hich school-year gains are sustained through the following

.summer. Also,-the extent and causes of summer losses should be-.explored.

Since there axe no simple solutions (for example, little research exists

to show that summer.school would alleviate,the summer losses),- it is

important to be able.to determine why the losses Occur in order to develop

appropriate remedies.

iii
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I INTRODUCTION

A fundamen al assumption underlying compensatery education is that

greater achievement can improve-the academic future of diaadvantaged

students, and that this in turn can improve their "life chances." There-

fore, one of the, goals of Title I Of the Elementary and Secondary Educa

tion--Adt--(ESEA) is to---increase-theachievement-of-disadvantagechstudents.

:In order to change students' futures, thia increase in achievement

be reflected in,the.years following.studenta'.participation in compensa-._

tory education-. programs. At- a minimum,-an increase in-achievement should-

-persist- over the .eummer-following a:school-year program. -.1lowever, evalu-

ations-of compensatory:education in general. and.-ofESEA Title-I_inloartic--

ular.havenot included estiMates of sustained-achievement. Instead, they.

----have been-based on tests administered in the- fall (pretest) and spring-

(posttest), _and have used student achievement during this period', that

is,.the,posttest scere adjusted -in some way for.the pretest score, to-

judge-the succesa of-the-program.

We hYpothesized_that evaluations based on measures of sustained-

achievement Would lead to different conclusions-than evaluations .based

-l'On.fall-to-spring.achievement.- To-test-this hypothesis we Obtained--

data from evaluations of several compensatory education programs With

these data,- we.demonstrate: that fall and spring-measures, by_ themselves,

are insufficient.. indicators of program success_ and may even be misleading .

j)ur-conclusion'ia. that-evaluations of-achievement, in compensatory .programs

-should be,based-on a time frame that-allOws estiMatesto b- _adeof-sids--

tained achic--ment.-

In addition to an appropriate

that-can distinguish the portion o

butable to the program. There are

its flaws, for estimating the prog

ime frame, one must have a procedure

the achievement gain that is attr-i

dyariety of techniques, each with,

am's effect on achievement. Arguments



_
over the best method, particularly in eValhations that rely on standard-

ized achievement tests-,:wilI continue_for years to come. We do not intend

:to'argue the relative Merits of these methdda in this paper. Rather, our
_

purpose-is to demonstrate!that regardless of_bov_achievement-ismeasured,
_

the time frame used in the evaluation can dramatically affect the results.



_ II BACKGROUND

This work was motivated by a study-of ESEA Title I achievement done

by_the Educational Policy Research Center (EPRC) and relates directly to

that study. In "Patterns in ESEA Title I Reading Achievement," Thomas

and Pelavin (1976) analyzed data from 283 State Educational Agency (SEA)

Title I evaluation reports for the academic years 1968-69 through 1973-

74. For those states reporting adequate data, average monthly reading

-achievement_was.-Calculated. These analyses showed that average monthly .

-reading achievement across stateswas close to 1.1=grade-equivalent_

--mOnths.- -that lS-;-::Title I participants appeared, on the average,-to be

gaining more than one grade-equivalent month for each month of the_school

year. In terms of the:t_Inoffidial standard'of successi-whith is-a month's

gain-for each month in the program,' ESEA title I appeared to-be a success.

To corroborate this finding, the report looked for evidence of a

TitleI impact in the results of three statewide testing programs. Each

of the three states had reported that Title I students were achieving at

a monthly_rate_greater than 1.0. The_expectation was that there would

be an upward shift in the statewide test results over the years for low-

percentile students (those most likely to be in Title I). The data from

the statewide tests did not reflect such a shift, and hence did not pro-

vide evidence_to support the apparent success of Title I as found from

the SEA data.

The EPRC report offered a number of possible explanations for these

apparently contradictory findings. Since the most plausible explanations

involved the amount of achievement gained or lost during the summer rionths,

review of the relevant research was performed. The review suggested

that disadvantaged students generally achieve at a much slower rate



during the summer than during the school year. In fact, during the

summer Lonths, many diseivantaged students show no achievement gain

and even suffer a loss. If this is frequently true for ESEA Title I

participants, measuring achievement_ over a full calendar year wou] d

produce a smaller monthly rate than measuring achievement from a fall

pretest to a spring posttest as in the SEA reports.

the long-r nge goals of compenaatory education,

gains made oyer the schdol yearare nnt-suatairtedeven:oVer the summer,:

program evaluations should reflect thisphenomenon.-: The:MC report

:pointed out:that such speculation couldibe confirmed only by-:ana/yzing--

longitudinal data_on individual students. We have obtained such data

andwill demonstrate this paper how conelusions about program effec-

eness change when sustained_achievement'-is measured:'

The review includes -studies based on
and:without school-year:compensatory
is:.with the:pattern of growth of the
defined:to aChieve at a-rate-of nine

disadvantaged students both with
education programs.: The contrast
59th percentile ptudent, who is
grade-equivalent months over the

school year and one month over thU summer.



- III METHOD OF ANALYSIS

SEA Title I evaluations afmost exclusively report achievement rates

based on data from a fall pretest and a spring posttest. Therefore, the

evaluation reports reflect achievement during a relatively short period

of time, usually seven months.* For= the reasons just presented, we are

particularly interested in whether or not a program's effect persists

over the summer. To determine the extent to which the effect on achieve-

ment is sustained until the beginning of the next school year, data from

an additional test administered in the fall of the subsequent school

year were uaedto caldulate both tae fall-to-spring and the falf7to-fall

rates of achievententompating each-Of these rates to:the unofficial::

Title I:standard-of success,-a month-for7month achievementtate--_we estab-

lished_the'extent to which Conclusions change about the Success of a

program when the longer period of time :is used.

'I-he:following example illustrates °dr analytical approach for one-

and:two-yearevalUations. ,The'data Consist of a matched, longitudinal

-!sample of87 students'who:haveparticipated in a compensatory education

_program during Grades 3 and 4.4'

To evaluate one year of the program we:use grade-squivalent means

-for three administrations of the Reading ComprehenSion portion of the

Gates-MacGinitie Reading Test, The means for the beginning and end of

Grade _3 (3 Fall and-3 Spring) and-:the beginning of Grade 4 (4 Fall) are

3 _Fail 3 Spting 4 Fall

2.57 3.62 3.00

The:pretest toposttest interval does vary from fout to -eight months.
HoweVer, the-averags,,and by_fat the Most commOn is seven=

4. -

SeerTable-'3, line 1, in the next section.



Mean achievement from fall to spring (3 Spring minus 3 Fall) is appr

mately 10 months. Dividing this gain by the number of months between

test administrations (approximately seven months), we get a monthly
-14

achieVement ratc e'of about 1.5 months per month. Compared to the month-

for-month standard, the program would be judged successful on this basis.

However, the mean achievement gain from fall to fall (4 Fall minus 3 Fall

is only four months, which translates into a ffonthly rate Of 0.4 month,

per month.w 1During this longer time interval the Program would'nOt'bei

judged'a success.-

In:this example, we .calculated -rates. of Achievement

month And .127month- periods and used-the monCh-forrmonth-s

both 7-

andard as the

referencepoint..for. success.- -Month-for-month achieveMentAs:.the expected

by.definition, -.for the average-or,50th percentilestudent-during-

e school_ year.- Though there is notan established monthty rate. of

-achievement for the disadvantaged student,- the-annUat-rate- of-seven

months per year,is frequently usedf and As supported by national Title I
_

data_ Therefore we prefer to use an expectecAahnual achievement tate-.

of-seven months gain as our point of comparison rather'than a:monthly

rate of achievement. -In ourexample the annual achievement of four

-months clearly-does not exceed the expected seven monthS ank.suggests

thatrhigh:achievement_dnring the pretest-to-posttest period is not even

:sustained until the beginning oUthe next s.chool year.

A grade-equivalent-year, by definition, consists of 10 grade-equivalen
months. 'Therefore, to calculate a monthly rate in grade equivalents,
the annual gain is divided by 10.

The Office of Education uses this estimate. See, for example, the 1975
U.S. General Accounting Office's "Report to the Congress by the Control-
ler General of the United States, Assessment of Reading Activities Funded
Under the Federal Program of Aid for Educationally Deprived Children."

_

T. Thomas and H. Felavin, op. cit., have calculated annual achievement
by dividing pretest (fall)_scores for large samples of_disadvantaged_
students by the grade level (the number of years Che students had been
in school). For all grades, these annual rates were close to seven
months. Thes.p samples included some students who had previously partici-
pated in Title I, hence the seven months is conceivably an overestimate
of annual achievement.



To illustrate a two-year evaluationthe example is extended_ ugh

a second year of the program To the three grade-equivalent means used

above, we adder the results of two more administrations of the Reading
_=

Comprehension subtest. The means for the beginning,and end of_Grade_3

(3 Fall and 3 Spring ), the beginning and end of Grade 4 (4 Fall and 4

Spring ), and the beg nning of Grade 5 (5 Fall) are!

Fall 3. Spring 4 Fall A_alia& 5 Fall

2.57 3.62 3 00 4.12 3.53

e use these five means to demonstrate howestimates of two=year achieve-

men rateadiffer under three time periods. The,shaded areas in Figure 1

:.illustrate the three:different time periods;-

3-FALL 3 SPRING 4 FALL 4 SPRING 5 FALL

.- FIGURE 1 THREE POSSIBLE TIME PERIODS FOR A TWO-YEAR EVALUATION _.

First, we consider a two-year aluatLon that estimates- a monthly:

achievement-rate for-,eadh-of the Pretest (fall) to po_ttest--(spring):

intervals. _This is the procedure used in most multi-yearjitle I evalu7

ations. We have already shown thar the achievement ratnfrom 3 Fall to



=--

3 Spring is1.5 months-per month.: Achievement for thesecond year Grade

approkimately 12 months (4 Spring minus 4:Fall), which'yields an

achievement rate of 1.6 monthS per month. If the program were iudged

:on the basis of thege two rates:, eachl,of which exceeds:the month-for--,

month standardi it Would be considered a success.,

A second estimate of the achievement rate ovef two years is obtained

by calculating the achievement from 3 Fall to 4 Spl.ing

the intervening summer somths. The achievement during this period

(4 Spring minus 3 Fall) is 15.5 months. To obtain a monthly rate, the

achievement is divided by the number of months in the interval: 10

months from 3 Fall to 4 Fall 7 months from 4 Fall to 4 Spring 17

thus including,

illonths. This procedure yields an achievement rate of 09 month:per:.

month. While this rate is considerably lower than the-pretest-to-posttest

-,rate for either Grade 3 or 4, it is_ nonetheless close to the month-for-

month standard. Hence the progrsm might still be judged successful.

The third time period spans two full calendar years We subtract:

the Grade 3 fall test froM the Grade 5:fall test (5. Fall minus 3 Fall)
_

_and divide .this:gain of 9,6 months by .20'months (10 months_ for each:of:

the two years). This gives aniachievement rate of 0.5 month per Month.

Clearly, for-thisitime period the program would not be considered a snc-

cess. A monthly gain of 0.5 is far below the month-for-month standard,

and average achievement of five months per year is below even that expec

or disadvantaged students.

ed-

Our conclusion is that the third time period is the appropriate one

reflects the extent to which program gains persist until the

beginning of the following school year. Since the gains arg-coniiderably

smaller under this time period, we conclude that high ga ns achieved

during the school year are not sustained over the summer months.

The_following section:describes our PaMplesand OresentS the.data

to support theSe tonclusions.-7 The data presented ate ail in themetric-:

of grade eCluiyalents. We are fully cognizant of the weaknesses of=the



grade-equivalent scale, particularly for measuring growth.* Nevertheless,

we wanted to be consistent with previous discussions of the impact of

compensatory education programs on achievement. These discussions have

relied heavily on the grade-equivalent metric because it provides a means .

of aggregating and comparing different tests. As a result, both the

standard for success and expectations for the disadvantaged student are

expressed in terms of grade equivalents. However, we have carried out

analyses demonstrating that the patterns of interest are not seriously

affected by the metric. Since the transformations are monotonic and

close to linear except at the extremes, this finding is not surprising.

Appendix A presents analyses comparing grade equivalents, standard scores

and percentiles.

See, for example, Angoff (1971), Cronbach (1970), Harcourt Brace
Jovan-ovich (1973) or Tallmadge (1975).



To compare judgments of program success under different time per

we obtained multi-year data from two major sources: the evaluation o

large midwestern city's compensatory education program and the evaluations

four junior high school compensatory education programs in California.

All the programs span several grades and collect data annually in both

fall and spring. All the data had been collected originally as part

annual evaluations and were therefore cross-sectional by year

By matching students across time and test administrations, we were

able to create longitudinal data that permitted us to compare the same

group of students during different time periods. The use of only matched,

longitudinal samples implies that whenever two means are compared, they

are based_on data from exactly the same students. We present these data

below. We describe first the sample and results from City M the mid-_

western city, and then the samples and results from California.

City N has a citywide Title I reading program for eligible students

in Grades 3 through 9. The Reading Comprehension section of either

Level C or D of the Gates-MacGinitie Reading Test was administered to

the students in both fall and spring of each school year. We received

data for six cohorts4. of sLgdents in the program during the school years

1971-72 through 1974-75, including both public and nonpublic school stu-

dents. The scores are reported only in individual grade' equivalents, So

a our analyses use this metric

,The level administered Was determined by the instructional
,level ra her:than grade leVel.

We usei"cohore' to refer to a group of students who _rogress through
-Lachool=together.--_

10
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Our data:Can be presented in a number of different ways since-they-

include_several cohorts and grades as well as both-.public and nonpublic

school students. For simplicity, we present in this section only samples:-

drawn-from the larger set of public school students; The corresponding
,

_data_for the nonpublic school students are Contained in Appendix-D.

For each-grade, w6 defined two samples of-public school-students.

The first sample consists of students who were tested at least three

consecutive times: in fall and in spring of one academic year and in

fall of the next year. These students have participated in the reading

program for at least the one school year between the fall and spring

tests. The second sample is a subset of the first and consists of all

students who were tested at least five consecutive times: in fall and

in,springToftwo consecutiveacademic years and-in:the following fall.

These students have participated in:the program for at least the two

schoOl-years spinhed-bythe test points :Hdafining the samples in this

way allows-=each mean for a given sample:to be-based on the same students.

Since e included in our samples only those students with-sufficient
= _

test-points, the samples do notreflect all students in the program for

a given year and grade. However, for students tested in a given1I2,

we have compared each mean from our matched, longitudinal sample to each

mean from a larger sample of one-year participants. The means of the

one-year participants were consisL2m_t_ly higher. However, since the dif-

ferences were always small and the pattern of gains quite similar, our

conclusions were not affected. (See Appendix B for a comparison

longitudinal and the one-year participant samples

In the following tables, we present data hy grade for the two samples

of public school students (those with th-ree and five consecutive test

administrations). These data are presented separately for each cohort

by grade, in Appendix C. With very few exceptions, the patterns described

below are consistent across cohorts, grades, and both public and nonpublic

school studen, ts.

We have eliminated meansbasedHon fewer than 30 -students



The. g: adc-equivalent means and_ standard dev ationt -- for the -samples

with three consecutiVe tettipoints are.prisented by grade-level in

Table_ 1. . Hence, -for -Grade 3 we :_show the means and standard deviations

for =the-fall and spring- of-Grade-3= and- the-fall- of= Grade 4. The samiAe-

sizes for =the. grades..-range froth -128 to. 980.,_-_For _these samples, Table:.:.2

presents achievement gains and rates in grade-equivalent months based-

on the means in Table 1. Column I contains the differences between
-

the: fall 'and .spring scores,- and= Column II shows the- annual

Column- III presentS the .fall-to-spring- gains 'as-_-monthly achieve-

ment .rates (Column I divided by. 7, the- aVerage interval-. between-fall- !and'

spring tes t .Column -IV. expresses' the,.fall-to-falL gains An-: terms
_

monthly, rtes Column II divided by. 10).

CITY M MEANS AND STANDARD DEVIATIONS IN GRADE_ EQUIVAI _NTS
FOR THE GATES-MacGINITIE READING TESTS BY GRADE

FOR PUBLIC SCHOOL STUDENTS WITH AT LEAST THREE CONSECUTIVE TEST POI

Gra N_ Fall Bp4aa Fall

3 272

931

980

316

128

2.23
(1.04)

2.65
(0.83)

3.26
(0.99)

3.85

(1.2)

4.35
(1.24)

3.29
(1.42)

3.58
(1.19)

4.30
(1.38)

4.78
(1.47)

5.25
(1.68)

2.78
(0.96

3,18
(0.96)

4.01
(1.30)

4.42
(1.32)

4.95
.41)

ComvariUgColuMns _ And II 'in Table-2 we See that -.In eachgrade-,

the achieVement gain is tubk.tantially :lower when based on the fall-to--

fall 'Periott,(Column II) than when baSed on the traditiona -all-to-spring



period _(Colum I). 'Whenithe fall-to-spring:achievemen_ ga ns are tranp

lated into monthlYachievemenrrates all;the sample- have

considerably higher rates than the month-for-monthstandard, which-

tests a highly successful :program.-

a.

_

CITY M ACHIEVEMENT GAINS AND MONTHLY RATES BASED ON TWO
DIFFERENT PERIODS OF TIME FOR PUBLIC,SCHOOL STUDENTS

WITH AT LEAST THREE CONSECUTIVE TEST POINTS
- (Grade-Equivalent Metric)

Grade

Achievement in Grad
Equivalent Months* Monthl Achievement Rates
1 II III _ IV

Fall_to Spring Fall to Fall EAll_a_Earlgi. Fall to Fall
(I + 7) (II + 10)

272
4 931
5 980
6 316

128

. 10.6
9.3

10.4
9.3
9.0

The achievement

0.6
0.5
0.8
-0.6

0.6

based on' h- mrans in Table 1.

However, the monthly achievemenr_rates in_Column IV that are---based

on _the fall7to-fallTperiod present a very different picture,. These rates

are all much lower than the month-for-month7standard in fact, with one

exception, these rates Ao not reach-the seven months expected for dis-r

advantaged': students, In the one exception (Grade 5) this expectation;

isexceeded only alightly. Hence,- while the traditional fall-to-spring
e,L

evaluation periodssuggest a highly successful protram, the-moreappro-

priateLfallto-fell interval suggests an tinaUdceasful prograM, one _that
_

*does not produce sustained achievement.



a-now extend' ur presentation.to-a-two-year evaluation. :Tables

'and-4-:disPlay dare 1-or the group Wfatudehts Withfive_consecutivp___

-hoints:_,_,.Table---3:presents',-the-grade-equivalent means and standard-Aeia-.-.

'tiona_fot_the.five..,,test-points, with -sample_sites rangingfronv45

Table 3

CITY M MEANS AND STANDARD DEVIATIONS IN GRADE EQUIVALENTS FOR THE
GATES-MacGINITIE READING TEST BY GRADE FOR PUBLIC SCHOOL STUDENTS

WITH AT LEAST FIVE CONSECUTIVE TEST POINTS

Grade

3-4

4-5

87

5-6 130

Fall 1

2.57

1.49)

2.75
(6.94)

3.22
(1.15)

4 08
19)

II

Sp ing
III IV V

Fall 2 §pIirlg._ 2 Fall

3.62 3.00 4.12 3.53
(1.77) 1.10) 1.42) (0.92)

3.54 3.11 4.27 3.87
(1.28) 0 88) (1.24) (1.15)

4.14 3.86 4.81 4.41
(1.47) (1.22) (1.51) 1.25)

4.91 4.52 5.44 5.04
(1.58) (1.07) (1.47) (1.25)

.Tahle 4 showS- the mohthly--achievement rates for two-year-evaluations.-

-hased.on three different time-Teriods (see Figure 1). Colhmns IAand

IB..:preseht_thetates- for each pretest (fall) to.- posttest.(sprihg)...inte

val. Ih each_grade,-- the monthly rate for:each -year-eqUals- or:exceeds

-the monthfotmonth:standard -A-programHthst meets or"-exceeds the- ---

month-formonth:stahdard -for t-o consecutive years-would_chdoubtedly

considered quite successful.

from

year

presehts the.monthlyachieV,emeht:rate nn

the-beginhing of the first year (Pali- 1) to the end 'of the cond

(Spring.2).. 'This estimataincludes thejosses incurred_ during,the:.-

based the period

intervening summer. _While the rates are lower than those obtained for

each school year separately, they are still Close to-the month-fiat-7month

standard and would_likely lead_to _the conclusion that_the program is_

success.

14
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CITY M TWO-YEAR MONTHLY ACHIEVEMENT RATES BASED ON THREE
DIFFERENT PERIODS OF TIME FOR PUBLIC SCHOOL STUDENTS

WITH AT LEAST FIVE CONSECUTIVE-TEST POINTS*
(Grade-Equivalent Metric),

A

Year 1 Year 2
(Fall 1 to (Fall 2 to Fall 1 to Fall 1 to

Grade Spring 1 ) r g 2 ) S_pring 2 Fall 3

3-4 87 1.5

_1

1.6 0.9 0.5
4-5 324 1.1 1.7 0.9 0.6
5-6 130 1.3 1.4 0.9 0.6
6-7 45 1.2 1.3 0.8 0.5

*
The rates Are calculated by dividing the achievement gpin for each
interval'(based on the means in Table-3)--bythe,numbet Of grde.
-,equivalent:imonthp_An thejnterval -(Tfot Columns IlYand IB;..-17 for

-/
±Column II; and 20 for Column TIT)-.

Column III presents the average monthly,dch evement rate based on

the full two calendar years, from the beginning of the first year (Fall

) to Che beginning of the third year (Fall 31-. This estimate includes

both the intervening summer and the-summer following the second year .

see under this time period that the achievement rates are substantially

lower. In all four_grades, the'two-year rate under this time frame_ is

considerably less than the month-for-month standard if we compare the

average annual achievementS to the expectation of seven months, none of

the grades exceeds that expectation. Under this time frame, the program

wou d not be judged a success.

The -average annual achievement in grade-equiValent months _or the four
grades 1s-4,7, 5.6-, 6.0,4-and 4.8, respectiyely.-, These are calculd ed

_
by-:dividing the two-year gain by 2.



.While the third time period, Fall 1 to Fall 3, produces a far more

-.discouraging picture than that:Troduced by the other two methods, we

_believe that this is the appropriate time frame for a twoyear evaluation.

This period is the only one that captures the.extent to-which-achievement

is sustained over the summer mohths. Since these. rates are considerably

-smaller than those based on periods excluding one or-both summer intervals,

conclude that high gains achieved 'during the school year do not persist

un il even the beginning of the next school year.

California

Our second source of data was-California State Demonstration Programs:

-Intensive Instruction in Reading and Mathematics. These schoolwide

_programs are limited to junior high.schools located_in.low-income.areas.

Participants-are predominantly ednaationally disadvantaged students who
. . .

. meet eligibility-requirements for-Title I The:programs began in Grade-7

during the 1969-70. academic year, moved with the-students to Grade 8

in 1970-71, and .to Grade 9. in 1971-772. In-1972773, the three-year cycle

began-again. S-ince the programs are-schoolwide, therecan .be no "gradu-.

ation" out of che_program; all students

three years.

remain in the _program for all

In some districts, other compensatory funds were used to replicate

the program in those grades not supported by the state. The data we

obtained are from evaluations of both original state demonstration pro-

grams and district replications. The data are for one cohort of studnnts

in each of three reading programs (one school in each of three cities)

and for three cohorts of students in a mathematics program (two cohorts

in one school and one cohort in a second school, all in the same city).

Hence wre have -six different samples. For all the programs, the Compre-

hensive Test of Basic Skills (CTBS) was administered in the fall and

spring of Grades 7, 8 and 9 with the reading portion administered in

the reading programs and the mathematics portion in the mathematics pro-

gram. The forms and levels of the CTBS in each sample are shown in Table



Table 5

THE FO_ S AND LEVELS OF THE COMPREHENSIVE TEST OF BASIC SKILLS
ADMINISTERED TO EACH SAMPLE

athematics Cit A Readin
-School A School A
Cohort Cohort 2

School B City B City C City D

7 Fall Q3 Q3 Q3 Q3 Q3 Q3
7 Spring 43 43 Q3 Q3 Q3 Q3
8 Fall R3 R3 R3 R3 R3 Q3
8 Spring R3 R3 R3 Q3,R3 g3 43
9 Fall R4 R2,R3,R4 R4 R4 Q4 R4

Each of our six samples contains students who were tested at least

the following five times: in fall and in spring of Grades 7 and 8 and

in fall of Grade 9. These six samples do not contain all students who

participated in the programs since they consist only of students with

five test scores. Therefore, we compared the longitudinal samples to

larger samples of all two-year participants who were tested at least

twice. These comparisons are presented in Appendix E. Appendix F con-

tains-the-California-data-Setiatately bWde.

The grade-equivalent meansand standard deviations for the samples

are presented in -able 6. The sample sizes range from.52 to 153. .In

Table 7,- we consider Grades 7 anti 8 separately, and'we present for each

estimates of achievement rates based on two-different time periOda.

_Column I contains estimates of Grade 7. achievement rates based on LAe

traditional preto t (fall) to posttest (spring) interval. For all pro-

grams and eohorts, these rates are quite high, ranging from 1.7 to 3.l

months per,month. Each rate clearly exceeds the month-for-month .standard

Using this rate, all programs would be considered successful.
.

Column .II contains.estimates of Grade 7 .achievement -rates-based on
.

the interval from fall-of. Grade 7-to fall of Grade-8. -These-rates are

all substantially below.those found in Column-II,..ranging from 0 4- to

..3 months_per month.i However, .three

h standard.-- Using the rates 'in Column-II the reading program_in-

rates still exceed the month-for-

17.

2 8



Table 6

CALIFORNIA DEMONSTRATION PROGRAMS MEANS AND STANDARD DEVIATIONS
IN GRADE EQUIVALENTS FOR THE CTBS

7 Fall 7- Spring 8 Pall 8 Spring 9 Fall

Mathematics: City A

School A

'Cohort 1 5.4* 6.7 6.1 7.7 7.4

(n 7 52) (1.8) (2.2) (2.2) (2.6) (2.6)

Cohort 2 5.1 7.1 6.2 7.4 7.2

(n _67) (1.6) (2.3) (2.3) (2.4) (2.2)

School B -6.0 8;2 73 8.7 8.7

(n 153) (1,7) (2,2) -(2.6) --(2.3)

Reading

: City B 4.3 5.6 -- -5.5 6.5 6.2

1-. 8)- 99)

City C 4. 6t 5.8_ ----5.0-. 7.5t -5.8-

(n = 54) .(1.8) (2.0) (2.0 ) (2.4) _ (2.4)

City D 5.7 6.9 6.3 7..3 -7.8
.47) (2.6)- (2.7) :(2.7) (2.8) (3.0)

The grade-equivalent means were calculated by firat computing-means. in

.the ,expanded standard-score_scale. The standard score means:were then.

converted .to-.-associated. grade-equivalent Scores. .The standard-deVia-

tions were calculated-in .a-aimilar- fashion.
t
Since'standard scoreswere not-availabie at- his test adniinistration,

.--the-means_yere. computedin:grade equivalents at the .individual-level.
I.
.14e are suspicious nf.this high-score and haVe teason- to.belieVe that

it inay-teflect:unusually permissive -_testing,conditions.



Table 7

CALIFORNIA DEMONSTRATION PROGRAMS MONTHLY ACHIEVEMENT RATES
BASED ON TWO DIFFERENT PERIODS OF TIME* :

Grade 7 Grade-8
IV ''

8 Fall to 8 Fall to-
_8_Spring__ 9 Fall

....Mathematics: City A

School. A

'Cohort-1
52)

Cohort 2 .

(n = 67)

-(11: -153)

Reading

City
(n = 99)

City C
(n -= 54)

-city D

II

7-Fall to 7 Fall- to

Spring. 8 Fall

1.9 0.7

2.9 1.1

3.1

1.9

1.7

I. 7

1.2

0.4

0.6
(n = 47)

2

1.7

2.0

1.4

3.6

1.4

0.7

0.8

1.5

The rates are calCulated by: dividing the aahievethent gain for each'
in,tervai (based on the means in Table 6) by the..number Of-grade-,
equivalent months in-the. interval (7. for Columns I and III, 10- for

Columns. II and IV).



City B would be still judged successful, as would the mathematics p o-

gram for Cohort 2 in School-A and in School B. The remaining three

programs would not be judged successful during the longer, I2-month

interval.

Columns III and IV contain estimates of Grade 8 achievement rates

based on the traditional fall-to-spring interval and the longer fall-

fall interval, respectively. As before, the achievement rates based on

fall to spring (Column III) are uniformly high, ranging from 1.4 to 3.6

monthsper month. Using the rates in Column III, all programs would be

. considered quite successful. As with all our analyses, the rates based

on..fall to fall (Column IV) are substantially lower, ranging from 0.7

to 1.5 monthe- per month. -Using these rates, two of the pragrams would

not be considered successful. However, in four of the programs the

lower rates still exceed the 1.0 standard and they would be considered

successful.

In Table 8, Jae present monthly achievement rates for two-year evalu-

ations based on the three different time periods described above see

Figure'l). Columns IA and IB are identical to Columns I and III in

Table-7-and-give_the_achievement rntes for poch_pxeLestmto-poqt_test_

interval. These rates are uniformly high, all easily exceeding the

month-for-month standard. Programs with such high rates of achievement

for two consecutive years would clearly be judged quite successful.

Achievement rates based on the interval from the beginning of

Grade 7 to the end of Grade 8 a e -presented in_Golumn II. _These roles

are also high, ranging from 0.9 to 1.7 months per month. Though these

rates are loWer than those calculated for-each school year separately,

they are 'sufficiently high for the programs to still be considered suc-

.-ceSsful.

Column III containa.the achievement rates based on the .24-month

in erval,from the fall of Grade 7. to-the fall of Grade 9.'- With one

:exception (City D), for each sample the rate in Column III .is-lower

than both the rate in_Column I and the rate in Column II. The achieve-

-ment rates fnr five of the six samples equal or exceed the month-for-mon h

20



Table 8

CALIFORNTA DEMONSTRATION PROGRAMS TWO-YEAR MONTHLY ACHIEVEMENT RATES
BASED ON THREE DIFFERENT PERIODS OF TIME*

TA IB
Fall to Spring_ 7 Fall to 7 Fan to

Grade 7 Grade 8 jUimiluL 9 Fall

-Mathematics: City A

School A

Cohort 1 1.9 2.3 1.4 1.0
= 52)

Cohort 2
(n = 67)

2.9 1.7

School B
(n = 153)

3.1 2.0 1.6 1.4

Reading

City B 1.9 L.4 1.3 1.0
(n = 99)

City C
(n = 54)

.1.7 3 6 1.7 0.6

City D 1.7 1.4 0.9 1.1
= 47)

*
The rates- are calculated by dividing the achievement gain for each
interval (based on the means in -Table 6) by-the number of grade-
equivalent months in the interval (7 for-Columns IA and IB, 17 for
Column I. and 20 for Column-III).
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standard, with one considerably higher (School B, City A). The rate for

the sample from City C is substantially below the standard. In spite

of the overall lower rates under this time frame, if ah evaluation were

based on an actual two-year interval, five of the six samples would still

lead evaluators to judge the pr._ygrams as successful.

Again, we argue that the third time period, spanning two calendar

years, is the most appropriate for a two-year evaluation. The other
.

time periods do not consider the extent to which achievement is shstained

during the summer months. Since some of the achievement is. not sustained,-

the two-year period generally yields lower rates. Yet, for five of the

. six samples this .estimate of sustained achievement is still substantially

higher than the expected achievement of 14 months over two .years. Hence,

. five samples represent programs that would be judged successful even

-under the most demanding'time interval.
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V CONCLUSIONS

We have analyzed several sets of data, all of which demonstrate that

estimates of achievement rates can differ dramatically when different time

periods are used for an evaluation of a compensatory education program.

Specifically, we find that including the summer months in an evaluation

often considerably reduces estimates of achievement and hence monthly

achievement rates. In other words, achievement gains made during the

school year are not sustained, even until the next fall. These findings

are consistently supported by the data regardless of the standardized

achievement test used, the grade level, the subject area, or the program.

While these data were not selected to be nationally representative of

compensatory programs, the consistency of the findings across different

tests; grades, subjects 'and programs suggests that our conclusions are

generalizable.

We conclude that if compensatory education programs are going to be
n

evaluated on-the basis of-achievement, it is essentiaL to have measures

of sustained achieVement. -We suggest-that an evaluation of a one-year

prOgram be based at a minimum on fall-to-fall achievement. gains. Extend-

ing the argument to evaluations of molti-year programs, we suggest that

such evaluations- he based on a time period that includes the .summer inter--

val following each year of the program. By including-the summer following

-the program in an evaluation, the judgment of.program success will .at

least partially reflect the extent to which achievement is sustained and

therefore will provide more useful information to those concerned with

improving programs. We also urge that a spring test be administered

so. .that school-year and.summer achievement can be compared. This can

provide a basis for future research on the extent and causes of summer

-.losses, which can in turniad to appropriate remedies..

Many school districts already administerAthievement tests to compen-

satorTeducation students.in both the fall and the:spring of each year.

23
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The results of these tests can be used to create longitudinal data, such

as we have analyzed in this report. Although the longitudinal data will

not be complete for all program participants, those students for whom

no data are missing can provide a basis for estimating sustained achieve-

ment. Hence, for these districts we do not recommend any change in

thelr collection of data; rather, we recommend a modification in the way

the data are used: In addition to estimates-of fall-to-spring achieve-

ment, these districts should estimate fall-to-fall achievement.

We also do not recommend any change in the collection of data in

those districts that administer achievement tests in the fall only.-

_Although the school-year and summer gains (or losses). cannet.be separated,

austained achievement can be estimated by analyzing data from all students

with at least two consecutive fall scores. (In this case, biases caused.

-by_attrition will be more difficult to investigate.. The type of-analyses

done in AppendiX B rely on also having data from achievement tests admin--

Iste ed in-the spring.-)

In the school districts that administer achievement tests only in

the spring, we do recommend changes in the collection of data. A spring-

--to-spring-gain consistsof twocomponents:--thesummer-gain --more

probably, loss made prior to participation in the program and the fall-

to-spring gain made while in the program. Therefore, the spring-t -

spring gain does not provide any indication of the extent to which the

fall-to-spring, school-year gain is sustained. We recommend that these

districts also administer tests each fall, so that estimates of sustained

gains can be made.

In conclusion, we urge that distric s_administer'achievement teats
.

minimally_eaehfall'and preferably each fall and spring.. These-data--

would provide the capability for estim.ting the extent to which school-

year gains are sustained through the following summer. Both,fall and

spring tests have the-added-advantage of allowing a-separation of

*
Comparisona of the longitudinal. _ampleWithother samples will be required
,to investigate-possible biases. See Appendices B and E.
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scho year and summer achievement. Although-this information is-not

crit,cat for estimates of annual ga ns,--it is valuable for studying the

extent and causes of summer losses.. If, .for example, the.phenomenolv.is

a fuction of the measures used,- the standardized achievement tests, one

would want to change the measures not the program. If it is airesult

instruc ional techniques that mitigate against retention,- theft, the

techniques should be changed.- --Since-there-are no simple solutions --(for

example, there is little research to .support..the notion that summer

school would alleviate the summer losses); it is-important to be able

to determine why the losses...occur in order to develop.appropriate.remedies.
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Appendix A

A COMPARISON OF PATTERNS OF ACHIEVEMENT GAINS IN THREE METRICS

-The data from the California EtemonstrationA)rograme contained Compre--

hensive.Test of Basic Skills (CTBS):rAw scores-for each.student.- The-raw

scores pernitted us to perform our Shalyses in any metric we chose. In
the body of the report,- we.used-grnde-04uivalent seores in order to 'be

_consistent with previous studies.of the impact of campenSatorTaducation-.-.

-on achievement.. Tha purpose of this appendix is to present evidence in-.

support of.our contention in Section III. that the patterns of interest

are.not Seriously affeCted by the metric.-

A--1 presents:the grade-equiValent-means, the standard score-

means, and-the-percentile associated with each standard -sCore mean..for-
.

Samples-of-students who- Wera-tested -in the fall and spring:Of Grada 7- :-

and in fall Of Grade 8. For each of the samples -the three metrics. show--

the same pattetn; -the_mean_substantially:inoxpass_froMf411_tb_sWing______--

f-.Grada7 and decreases from spring' of Grade 7 to-the fall. -of Grade.8.

. The similarity In patterns is also -reflected in- Columns. I and II of-

-, Table A72. Columns I and IL-respectively,. present the mean- fall-to-

Yspring and fall-to-fall-achievement gains. -No matter which:Metric iS

:used,-.the fallto-spring-mean gain is larger than -_the _fall-to-fall, gain._

The-last column in.Table A-2.presents the ratio ofthe.fall-to7falligain

--to the fall-to-spring gain. This ratio is the proportion- of:the fall

to-spring-gain. that-ls sustained during. the.summer, (It7the entire-gain,

were sUstained, the i'atio would be 1.) All three.metrics.demonstrate

---,the same- finding:,-.that- alarge.portion Of theJall-to-spring.gain is

not sUstained.over.the,summer.- This- finding.is most- pronounced-when

the ratio- -is expTessed in:percentiles.- The ratios of-gains in.-grade

valents and standard'sdores Are quite sitilar..,



Table A-1

GRADE EQUIVALENTS AND STANDARD SCORE MEANS AND THE PERCENTILES
ASSOCIATED WITH THE-STANDARD SCORES FOR THE.CTBS
FOR STUDENTS TESTED 7 FALL,- 7 SPRING, AND 8 FALL*

7 Fall 7 Spring 8 Fall

Mathematics
City A

School A
Cohort 1 GE 5.1 6.4 5.8
(n = 109) SS 413 459 439

Percentile 14 26 15

Cohort 2 GE 5.3 7.3 6.4
(n = 82) SS 422 495 463

Percentile 18 42 23

-School B.- GE ' 5.9 7.1
n = 241) SS 445 523 489
-Percentile 27 56 34

Redding
City'B GE

(n = 102) SS

Percentile

Cit y C GE
n = 65) SS

Percentile

C' y D GE
=.-81) SS

Percentile

4.5 5.7 5.6
405. 453 446
11 19 15

4.6 5.8 5.1
415* 456 427
14 20 10

- .

5,5 6.5 6.0
478 459_444

23 28 19

Since standard scores for individuals were-hot-available,
means was taldulated in grade equivalents and translated
a standard score.



Math
City A
School A

Cohort 1
= 109

Percen

-GRADE-7 ACHIEVFAENT GAINS-IN GRADE-EQUIVALENTS, STANDARD
SCORES,- AND PERCENTILES, AND THE RATIA OF_THESE GAINS

FOR-STUDENTS TESTED 7:FALL, 7 SPRING4-ANIY8 FALL:-

Achievement Gain
Ratio of Il to I

EaLLL:LJ.111 Falt _to Fal c_ir 4- 1)

_Cohort 2 GE_
-== 82),-:SS

Percentile--

School B GE- _2.2
(n = 241),ISS, 78

Percentile 29

Reading
City B GE

(n =-7102) SS
Percentile

_City C GE
(n = 65) -SS
PcPercentile

_City D-: GE
(n SS_
_Percentile

1.2
41

6=

0.5
12
-4-

0.55

0.55
0.58
0.24

0.92
0.85
0.05

0.42
6.29
0.87

0.5
0.44

- 0.80

_
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,Appendix B

THE REPRESENTATIVENESS OF THE CITY N SAMPLES

The purpose of this appendix is to determine if the City M samples

presented in the text were representative of all students who had been

in the program for at least one year. To determine this, we formed sam-

ples of one-year participants consisting of all students tested in both

fall and spring but not tested the following fall. Hence these samples

ne year,

but who were not included in the longitudinal samples. We then compared

the fall and ,spring means of the matched, longitudinal samples from the

text to the corresponding means of the samples of one-year participants.

These comparisons are shown in Columns I and II of Table B-1. The matched,

longitudinal samples are labeled M-L and the samples of one-year partici-

pants are labeled

contain all tested students who were definitely in the program

,e-
In all grades, the means forthe one-year participants are higher

than those for the longitudinal samples. However, we are primarily con-

cerned with these differences only to the extent that they suggest that

the patterns of achievement (school-year and summer) are different for

the two samples. For all grades except Grade 3, the means are equally

higher in both fall and spring, hence the school-yeai (fall-to-spring)

gains are quite similar for the two samples (see Column IV). JJe.cannot
_ _

test-directly the summer achievemEht for the two samples since the one-

year participants do not have the second fall test. Since the school-
_

year gains are similar, we would expect summer gains (losses) to be

similaf. But it is conceivable that students with higher mean scores,

such as the one-year participants, might show a different achievement-7,

pattern over the summer.

To investigate the possibility:that there is a difference in summer

losses we,orMed SubsamPles of each matched-longitudinal sample. TheSe

subsamples-:consisted of_only the highest scoring 60A3ercent to 801percent :



:N

Table B-1

MEANS AM AGRI EVD1ENT GAINS FOR THREE SAMPLES

3

Means Achievement Gains
III IV V

Fall to- Fall ; to
Fall Hprinz 11= Spring = Fall

M-L 272 2.23 3.29
1 76 2.63 4.07
M-1/ 177 2.58 3.68

4

M-L 931 2.65 3.58 3.18
1-1 496 2 93 _3.91

705 2.91 3...82 3.35

2.-78 1-. 06 0.55
_1.44

2.97- 1.10

-L 980 326 : 4.30

17-i 582 3.53 4.51
M-L' 801 3 .53 4.55 4.26

O. 93

0.98
0.91

0.55

0.44

0 1 Or. 75

(..:4 98

1-.02 0.7

M-L 316 3.85 4.78
1-Y 1141 4.28 5.17

4.42 O. 93

0.89
14-L' 245 4.27 5.09 4.70 0.82

57

4.35 5.25 4.95 O. 90

4.63 5.54 O. 91

4.61 5.48 5.18 0.87 0.57



of each matched, longitudinal-sample, baSsd on the first fall scores.

By Including_only,,the,-higher: scoring'students,-:the initial fall means

:the subsamples were all within 0.05 grade-equivanfityears of the :fall

:mean SCores_othe:17Y:samples, Given similarfall scores, we assume:-

thatif the:-Subsamples:have.:the game school7year:ga ns,-they

similar summer losses. Hence we first compare their achievement gains

during the school year. The means and achievement gains for the sub-

samples, labeled M- appear in Table B-1. A comparison of 1-Y with

M-L' shows.that in all cases with the exception of Grade 3, the differ-

ence between the spring mean scores is less than 0.1 grade-equivalent

years. Therefore, during the school year the two groups show exactly

the same pattern of achievement gains.

If students who score higher in ehe first fall and spring have

different achievement pattern over the summer, then it should be apparent

in the M-L' subsamples. We therefore compare the school-year and summer

ga ns of the higher scoring M-L' samples to the M-L samples

IV Table B-1, it is evident that the school-year gains and summer losses

are remarkably similar for the two sets of samples. This similarity is

shown graphically in Figure B-1. Figure B-1 presents the gains by grade

each of the three samples described above. Each chart demonstrates

the similarity of the fall test point for the one-year participants

(1-1) and the higher scoring, longitudinal subsamples ith th

exception of Grade 3, the school-year gains for these two samples are

also quite similar. Each chart also demonstrates the similarity between

From Column

both the school-year-gains and summee7losses-for_the-,entire matched,

longitudinarsamples (14-1) and the higher scoring subsamples,f.M7Lf).

In summary, our first analysis dem nstrates that the school-year

gains are quite similar for the_matched longitudinal samples (M-1.) and

the one-year participants excluded from these samples (1-Y). The second

analysis investigates whether this similarity also holds for the summer

losses. We found that the higher scoring students in the longitudinal

samples (M-L'), selected to match the fall 3cores of the one-year partici-

pants samples: (17Y), have spring scores and hence school7year-gains-

virtually identical to the one-year participants. Me:also demonstrated :



THIRD FOURTH

2.0
F..-

5.0

1-Y M -

FIGURE B-1
PATTERNS. OF ACHIEVE ENT
FOR THREE SAMPLES



that the summer losses for the higher scoring students in the longitudinal

samples -L') are the same as those for the entire matched, longitudinal

amples (K-L). We conclude that if:we had ,the second fall score ,for the

one-year participants not included in the long tudinal samples, they

would have demonstrated the same pattern of summer losses.

_ -6

4
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Appendix C

PUBLIC SCHOOL STUDENTS IN CITY WBY COHORT

_Appendix C;_contains additional information:on the publ c school

students in:,-City IC Table C-1 describes the cohorts-for which we have-

data by year:and grade:level. Each cohort represents a-wave of stUdents

and is assigned-Ahe number that ws the student's grade in 1971-72.- Thus,

-1.7e have two-years of data for Cohort 1, three years of data. for Cohort 2,

,And four years-of data forCohorts 3-6.

Table C-2 presents the meansand,standard deviations for the samples

defined by_public_school studentswith_at_least-three:consecutive=test

points for each cohort. The totals,-which:ere averaged across cohorts,

are the figures presented in:Table 1 in the ;text.' Table C-3,corresponds

-to Table 2 in thetextand-presents the-gains and rates over two time

periods, separately for each cohort.

Tables-C-4 and C-5 are analagous to C-2 and C-3 but are based on-the

sample defined by public school students with at least five consecutive

test points. The totals in Table C-4 correspond to the figures in Table 3

in the text. Table C-5 presents the achievement rates based on three

time periods:for each-cohort, and Corresponds to Table 4 in_ the_text.

.



Grade

Table C-1

ES OF COHORTS BY -YE BY GRADE

1971-72 1972-73 1973-74 1974-75

Cohort -3 Cohort 2 Cohort 1

Cohort 4 Cohort 3 Cohort 2 _ Cohort 1

Cohort:5 Cohort 4 Cohort 3 Cohort 2

Cohort 6 Cohor 5 Cohort 4 Cohort 3

Cohort 6 Cohort 5 Cohort 4

Cohort 6 Cohort

Cohort- 6



Table C-2

MEANS AND STANDARD DEVIATIONS IN GRADE EQUIVALENTS
FOR THE GATES-MacGINITIE READING TEST BY COHORT FOR

PUBLIC SCHOOL STUDENTS WITH AT LEAST THREE CONSECUTIVE TEST POINTS

Grade 3-

Fall Spring . Fall

,ohort 1 152 1.97 3.05 2.80
(0.45) (1.10) (0.78)

Cohort 2

Cohor

To _2

-2;67
(1.57)

2.20
(0.71)

3.72
(1.86)

3.26
(0.96)

2.82
(0:64)

3.54

(1A4)
,

272 2.23 3.29 2.78
.04) (1.42)' (0.96)

387 2.54 3.60 3 16
(0.65) 04) (0 88)

270 2.81 3.63 3 07
(1.13) (1.48) (0 88)

2.64 3.51 3.31
(0.67) 1.07) 3)'

2.65 3.58 3.18
(3.83) .19) 9E0

Cohort 3

Cohort 4 274

-ade 5 - Cohort 3

Coh_

Cohort

Totals

401 3.25
(0.90)

301

4.45 4.10
(1.30) (1.32)

3.46 4.52 3.99
1 22) (1.62) (1.22)

3.09 3.89 3.92
0,83) (1.14) (1.34)

980 3.26 4.30 4.01
.99) (1.38) (1.30)

Cohort 4 92 3.59:

Cohort-5

Coheirt 6 88

Totals..- 316

4.81 4,41
(1.36) (1,22)

4.08 4.79 4.45
(1.38) (1.64) (1,31)

3.78 4.75 4.38
(1.02) (1.29) (1.43)

3.85 4.78 4.42
(1.20) (1.47) (1.32)

5.30 4.84
(1.58) (1.34)

18 5.10
1.82) (1.50)

5.25 4;95
(1.68) (1.41)



G rLde

Grade

Cohort 1

Cohort 2

Cohort3

Tntal

Grade 4

Cohort 2

Cohort 3

Cohort 4

Total

Grade 5

Cohb rt 3 401

COhOrt 4 278 10.6

_COhort 5 301 -8.0

Total _ 980 .,. 10..4

Table C-3
-

_

ACHIEMENT GAINS MID MONTHLY RATES BASED ON TWO
DIFFEREIT PERIODS OF TIME FOR PUBLIC SCHOOL STUDENTS

WITH AT LEAST THREE CONSECUTIVE TEST POINTS

AcIlievement in Grade- _Monthly
Equivalen t Months* Achievement Rates

I II III IV
tc Spring Fall to Fall Fall to Spring Fall to Fall

(I 4.7) - (II 10)

152 _ 10.8 6.3

90 10.5

30 10.6 13.4

[0.6 5.5

387 6.2

270 2.6

274 8.7 6.7

931 9.3 5.3 1.3

Gra4e 6

Cohort 4

-Cohort 5 136:: 7.1

Cohort 6 8

Total

8.5

5.3

8.3

7.5

12.2

Gradi--7

rcnnoit 5 71_

Cohort 6 55

Total 128

8.2-

3.7

9.7 6.0

9.3 5.7

0. 6

O. 3

O. 7

0.5

0.8

0.5

0.8

0.8

0.8

0.4

- O. 6

O. 6

4.7

7.8

6.0

AchieVeMeat is-based On-the _eans in inin,0=2

0.5

0.8

O. 6



MEANS AND STANDARD i DEVIATIONS IN GRADE EQUIVALENTS
FOB THE GATES -Ma eGINITIE READING TEST BY COHORT

FOR PUBL C SCHOOL STUDENTS WITH AT_ LEAST FIVE CONSECUTIVE TEST POINTS

III- IV V.

Fall 2 Spring 2- Fall .3 --:

Grade 3-4

Cohort 2 65 2.73
(1.67)

Cohort 3 22 2.12
(0.60)

Totals 87 9.57
(1.49)

3.80
(1.96)

3.10

(0.82)

3.62
(1.77)

178 2.83 3,65
(1.13) (1.49)

146 2.66 3.41

Totals

(0.63) (0.96)

324 2.75 3,54
(0.94) (1.28)

Grade 5-6

Cohort 4 50 3.39
1. 43)

3.11

(0.92)

4.08
(1.19)

18 3.76
CL 04)

3.99
(1.14)

4.33
1 86)

4.02
(1.16)

4.1.4

(1.47)

4,91
(L.58)

4;17
(0.99)

4.70
(1.45)

C-6

2.88
(0.67)

3.38
(1.84)

3.00
(1.10)

3.99
(1.11)

4.51
(2.07)

4.12
1.42)

3.51

(0.90)

3.59
(0.99)

3.04 4.29
(0.84) (1.28)

3.19 4.24
(0.92) (1.19)

3.11 4.27
(0.88) (1.24)

3.57 4.89
1.01) (1.40)

4.04 4.76
(1.32) 1 58)

3.86 4.81
(1.22) (1.51)

4.52 5.44
1.07) (1.47)

4.1.6 5.19
(1.46) (1.99)

4.42 5.37
.17) (1.61)

3.85

(1.17)

3.89
(1.12)

3.87

4.29
1.16)

4.48
(1.30)

4.41
(1.25)

=5.04
1.25)

4.98
1.08)

5.02
1. J9)



Table:C-5

TWOYEAR MONTHLY ACHIEVEMENT-RATES-
BASED ON THREE DIFFERENT PERIODS_OF TIME

FOR PUI IC SC 0 L STUDENTS WITH AT LEAST FIVE CONSECUTIVETEST POINTS :

-
Year 1

Fall 1 to

B

Year 2
Fall 2 to Fall 1 to

Grade N Fall 2

:Grade 3-4

COhort 2. 65 0.7 1.6 1 .1)

_Cohort 3- .22 1.4 9.8) 1.6 (11.3)

_ 1.5 0.5) 1.6 (11.2)

-rade

Cohort 3 178- .1,2 (8,2) 1.8 12-,---51

146_ 1.1(7.5) 1.5 _10.5)

Total 324. 1.1 (7.9) 1.7 (11.6)

Grade 5_-6-

Cohort 4 50 1 3 (9.4) 1.9 (13 2

Cohort 5: 80 LO (7,-2)

=Total 130 1.3 1--:3 9.'5)

Grade 6-7-

Cohort 5 45 1f2- 1 3 (9.2)

Cohort 6 18 O. 4.1) 1.5 (10.3)

Total 63 1.0 7.2) 1.3 (9.5)

_Spring:2
Fall 1 o

_ Fall

0.7 (12.6) 0.4 (7.8)

1.4 (23.9) 0.7 (14.7)

O. (15.5) 0.5 (9.6)

0.9 14 0.5 10.2

0.9 15.8) 0 6 12.3

0.9 (14.6) 0.6 (11.2)

0.9(15._0) 0.5..(9.0)

0::9:(15.-9) 0.6 (11.9)

0.8 .6 0.5 (9.6)

0.8 14.3) 0.6 (12.2

0.8 13.8) , 0.5 (10.3)





Appendix D

STUDENTS IN CITY M NONPUBLIC SCHOOLS

Appendix D contains -he data for the nonpublic school students in

.City M. These tables_cOrrespOnd to_thone presented-in the text And. in

Appendix C for the public school students. The cohort names are the

same as thone presented in Appendix.C,_:rable C-1. The reading,program:.

was-not begun in the nonpublic schooln-until-1972-73,.,-Thereforei Tables

D-1 throUgh D-6 spari fewer grades than the-corresponding tables:for the--

public school students. TableD-1-.presentn the means-and standard .devia-

tionsjfor -the nonpublic school.students-.with-at least,--three consecutive'

-test points).- for each cohort.. The achievement gains:and-rat:es- over two-'

time periods for these-studentsare- given in Table-D-2. Tables-. D73--and-

D-4 contain ..the aame data as D-1-:and D-2,- respectivelY averaged over

the cohorts;

-Tables D-5 and-D=.6-present data for the non-public-school-students:-

with_at least five consecutive-test- administrations. Table-D,6 contains

---the means and standard deviations for.these students and. Table_D-6 presents

-monthly achievement based on three time periods.
.



Table D-1

MEANS AND STANDARD DEVIATIONS IN GRADE EQUIVALENTS FOR THE
GATES-MacGINITIE READING TEST BY COHORT FOR NONPUBLIC

SCHOOL STUDENTS WITH AT LEAST THREE CONSECUTIVE TEST,POINTS

Grade 4

Cohort 2 69

Cohort 3 78

rade 5

Cohort 3 89

Cohort 4 88 3.66 4.75 4.74
(1.01) (1.44) (1.36)

Fall Spring Fall

:3.-34 4.40 4.09
(0.84) 1.40 (1.29)

2.95 3.75 3.77

(0.-76) (1.00) (1-.12)

3.66 5.01 4.54
0.99) (1.14) (1.13)

Grade

Cohort 4 49 4.33 5.13 4.76
(1.08) (1.28) (1.34)

Cohort 5 68 4.43 5.14 5.19
(1.30) (1.53) 1.50)

.Grade 7

Cohort 5 '38 4.73-- 5.68- -5.60-,

(1.28) -(1.88) (1-.61)

"Cohort 6 36 5.21-..

(1_46)- (2.21) (1.52)---



ACHIEVEMENT GAINS AND MONTHLY RATES BY COHORT BASED ON TWO DIFFERENT
PERIODS OF TIME FOR NONPUBLIC SCHOOL STUDENTS
WITH AT LEAST THREE CONSECUTIVE TEST POINTS

'Grade 4

Achievement in Grade-
E uivalent Months*

Monthly
Achievement Rates_

I

Fall to Suim
II

Fall_to
_ IV

a Fall Spring Fall_ to Fall
7) (II +- 10)

Cohort 2 69 10.6 7.5 1.5 0 8

Cohort 3- 78 8.0 82 11 0 8

Cohort 3 89 13.5 1.9 0.9

CohOrt 4 88 10.9 10.8 1,6

Grade

Cohort:4 49 8.0 4.3 1.1 0.4

Cohort 5 --68 7.1 7.6 1.0 0.8

Grade 7

Cohort 5 9.5 8.7 1.4 O. 9

Cohort 6 36 4.0 4.7 O. 6 0.5

,The achievement is -based on'the means in.Table D-1.

D-4



Table D-3

MEANS AND STANDARD DEVIATIONS IN GRADE EQUIVALENTS
FOR THE GATES-MacGINITIE READING TEST BY GRADE

FOR NONPUBLIC SCHOOL STUDENTS WITH AT
. LEAST THREE CONSECUTIVE TEST POINTS

Grade _N Fall §.2Eitla Fall

4 147 3.13 4.06 3.92
(0.82) (1.24) (1.21)

5 177 3.66 4.88 4.64
(1.00) (1.30) (1.25)

6 117 4.39 5.14 5.01
(1.21) (1.42) (1.44)

74 4.96 5.65 5.68
(1.38) (2.05) (1.56)

Table D-4

ACH EVEMENT GAINS AND MONTHLY RATES BY GRADE BASED ON TWO DIFFERENT
PERIODS OF TIME FOR NONPUBLIC SCHOOL STUDENTS WITH AT

.LEAST THREE CONSECUTIVE TEST POINTS

Achievement in-
- Grade E uivalent-Montbs* Monthly Achievement Rates
Fall to Spring Fall_ to Fall Fall to Spring Fall to Fal

147 9.3

177 12 2 .

117 7.5

74 6.9

7.9

9.8

6.2

6.8

1.0

0.6

0.7



Table D-5

MEANS AND STANDARD DEVIATIONS IN GRADE EQUIVALENTS,
-FOR THE GATES-MacGINITIE READING TEST BY COHORT FOR

NONPUBLIC SCHOOL STUDENTS WITH AT LEAST FIVE CONSECUTIVE TEST POINTS

Grade 4-5

Fall_ 1 §.2Eing_l Tail 2 Spring 2

Cohort 3 59 2.84 3.62 3.61 4.96
(0.75) (0.93) (0.99) (1.16)

Grade 5-6

39 3.38 4.49 4.43 5.14Cohort 4

0.98) (1.29) (1.08) (1.22)

Grade 6-7

28 4.36 4.88 4.85 5.67Cohort 5

(1.35 ) (1.31) (1.31) 2.08)

Table D-6

Fall _

4.45

(1.12)

4.74
(1.24)

TWO-YEAR MONTHLY ACHIEVEMENT BASED ON THREE DIFFERENT
TIME PERIODS FOR NONPUBLIC SCHOOL STUDENTS

--WITH AT LEAST FIVE CONSECUTIVE TEST POINTS*

Grade 4-5

A
Year

to_Spring

Oehort -3 59 i 1 1 (7.8)

: Grade 5-6

9-- 1.6 (1Cohort,.4

Grade 6-7

28 0.7 (5.2)Cohort 5

The achievement in months iS
Azal the means in Table 0r5.

Year 2
Fall 2 Fall 1

to Spring 2 to Spring 2
FalLL

to Fall 3

1.9 (13.5) 1

1.0 7.1) 1..0

1.2 .2 O.

21.2 O. (16.1

17,6) 0.7 13 6)

1 0.7 (13 9

parentheses:. -This achievement is-based

D=6
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Appendix E

THE REPRESENTATIVENESS OF THE CALIFORNIA SANPLES

The purpose of this appendix is to determine if the California sam-

ples presented in the text are representative of all students who had

participated in the programs during both Grade 7 and Grade 8. To form
samples of two-year participants, we included all stud,ats who were tested

in the fall of Grade 7 and in the spring of Grade 8, the fall of Grade 9,

or the spring of Grade 9 We then compare the fall and spring means of

the samples of two-year participants to the,means of the matched ongi-

tudinal sample from the text. This comparison is shown in Table E-1.

The samples from the text are labeled M-L and the sample of two-year

participants are labeled 2-Y. City C is not included because we did

not have access to the necessary data. Of the five samples presented,

the five means are almost identical for two of the samples: City A,

School B and City B. Therefore we conclude that the longitudinal samples

for these two groups are representative of the larger samples. For Cohort

2 of City A, School A, the first four means are virtually identical for

the two samples, but the Grade 9 fall mean is-lower for two-year partici7

pants (sample-2-Y). Since this- results in an even more precipitous

mer drop; the difference-does not affect- our conclusions.

SUM-

For Cohort of City A, School A, and City D the means for the two

samples re quite different. For Cohort 1, the first four means are con-

sistently lower for the two-year participanta, indicating that the'longi---

-tudinal sample is biased. The patterns of achievement_are-still similar

for the two groups:_ large gains over ehe school year and a1.-argejoss

over the-summer.: toWever, the d rection. of the difference is reversed

the Grade 9 fall test point. Since the 2-Y sample size is reduced

considerably between Grade 8 spring and Grade 9 fall, this may not be

surprising. For City D, all five maans are consistently lower for part

cipants range of four to six months). Since these differences_arg

E-2
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consistent across all _ ve test poin__ the patterns of interest are not

affected.

Overall, we conclude that the longitudinal samples-are represen a-

tive of the larger-sample with the possible exception of Cohort-1. in the--

fall ofGrade 9. Although the means differ somewhat, the pattern,of gains
.

over the School year and-losses-over the summer.are similar_for _the_ larger.

-samples.

Math

City A

School A
Cohort 1

Cohort 2

School B

, Roading

City B M-L 4.3 5,6 5.5:. 6.5 6.2 99
27Y 4.-3 5.6- 5.4 6.5

n=116 p=105 n=111 n=112 ---- n=114

Table E-1

A COMPARISON OF MEANS FOR TWO SALES

7 Fall Z_PlEila Latilla 9 Fall

M-L 5.4 6.7 6.1 7.7 7.4 52
2-Y 5.0 6.4 5.6 7.0 7.5

n=105 n-99 n=93 n=97 n=67

M-L 5.1 7.1 6.2 7.4 7.2 67
2-Y 5.1 7.0 6.2 7.5 6.7

n=102 n=95 n-84 n=85 n=86

M-L 6.0 8.2 7.3 8.7 8.7 153
2-Y ,5.9 8.1 7.1 8.7 : 8.7

n=211 n=206 n=214 n7208 n=167
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Appendix F

CALIFORNIA STUDENTS TESTED IN THE FALL _SPRING D FALL_

Tables F-i through F744,resent additional data La grade- quivalents
for the California Demonstratipn Projects., Table F-1 presents the means:
anthstandatd deviations for-students who were tested in the:fall and

-:spring of Grade 7 and the fall Of Grade 8. Table gives the achieve-

Meat gaina and rates for each sample based on the means in TableF-1.
,Tables F-3 and F74 correspond exactly to Tables F-1 and F-2 and are based
on ehe,students who Were tested'in the fall and spring ofiGrede 8:and-

the fall-of Grade 9.



Table F-1

MEANS AND STANDARD DEVIATIONS IN GRADE EQUIVALENTS FOR THE CTBS
FOR STUDENTS TESTED

Mathematics

7 FALL, 7

7 Fall

SPRING, AND 8 FALL

7 Spring 8 Fail

City A

School A

Cohort 1 109 5.0 6.2 5.6
(1.7) (2.2) (2.2)

Cohort 2 82 5.2 7.3 6.3
(1.6) (2.2) (2.2)

School B 241 5.8 8.1 7.1
(1.6 ) (2.0) (2.0)

Reading

102 4.3 5.6 5.4City B
(1.7) (1.8) (1.8)

City C 65 4.6* 5.7 49
(1.7) (2.0) (1.9)

City D 81 5.4 6.4 5.8
(2.2 ) (2.6 ) (2.6)

Since Standard Scores were not available at-this.rest
administration, -the'mean,was.computed'in-grade;-equivalents
at.the-indiVidual level,.

F-3



Mathematics

Ci._ty A

School A

Cohort 1

Cohort 2

School B

Reading,

City B

Table F-2

E 7 ACHIEVEMENT,GAINS,AND-MONTHLYRATES-BASED,
TWO DIFFERENT PERIODS OF TIME FOR STUDENTS

TESTEry FALL, 7 SPRING, AND 8 FALL

Achievement in
Crade--E uivalent Months* Monthly Achievement Rates

III IV
N Fall to Spring Fall to Fall Fall to S rin -.Tall to Fall

,(I 7) (II 10)

109 12

82 21

241 23

102 13

65 11

81 10

6

11

13

1.9 1.1



Table F-3

MEANS AND STANDARD DEVIATIONS IN GRADE EQUIVALENTS FOR THE CTBS
FOR STUDENTS TESTED 8 FALL, 8 SPRING, AND 9 FALL

Mathematics

N

City A

School

Cohort 1 68

-_Cohort 2 89

School B 187

Reading

107B

City C 64

y D

8 _Fall 8 Spring 9 Fall

5.8
(2;2) .

6.0
(2,2)

7.1
(2.2)

5.5
(1.7)

5.0

(1.9)

64 6.2

(2.6)

7.4
(2.6)-

7;2-

(2.4)

7;3 .

(2.4)

-6.9

(2.2).

8.6 8.6
(2.4) (2.2)

6.5 6.2
(1.8) (1.8)

75* 5.8
(2.4) (2.4)

7.1 7.6
(2.8) (2.8)

-We are.susicious of this high -score .and have reason'
:b belieVe thatit. MaY reElaciunusballY perm saive.

--testing ConHitions.



Table F-4

GRADE-8-ACRIEVEMENT GAINS AND MONTHLY RATES BASED ON TWO-
DIFFERENT PERIODS OF TIME FOR STUDENTS TESTED_

8 FALL, 8 .SPRING, AND 9 FALL::.

-Achievement in
Grade-Eggivalent Months* Monthly. Achievement-Rates

Fall tri S rin Fall to Fall
IL+ 10)

Hathematic.s

City A

School A

Cohort 1

Cohort 2

School B

Reading

City B

City C

City D

Fall to Spring -to Fall

7)

2.3

1.7

2.1

1.4

64 9

-Based 'oo means-in Table F-3 :

14

1.5

0.9

1.5

-


